At the end of the growing season, powdery mildew fungi produce sexual spores, known as ascospores, in a sac-like ascus (pl. asci) enclosed in a fruiting body called a chasmothecium (pl. chasmothecia) (cleistothecium is a former term for this structure that is still widely used). The chasmothecium is generally spherical with no natural opening; asci with ascospores are released when a crack develops in the wall of the fruiting body. This type of fruiting body is unique among the Ascomycota. A variety of appendages may occur on the surface of the chasmothecia. These appendages are thought to act like the hooks of Velcro fastener, attaching the fruiting bodies to the host, particularly to the bark of woody plants, where they overwinter. 
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The taxonomy of powdery mildew fungi (order Erysiphales) recently underwent extensive revision based on DNA sequence data. Previously, identification was based largely on the teleomorph (sexual stage) and the morphology of the chasmothecium and its appendages, but the morphology of structure is not as conserved as originally assumed. With the new taxonomy, identification of powdery mildews now also requires attributes of the anamorph (asexual stage), so that it incorporates characteristics of the whole fungus (anamorph plus teleomorph, i.e., the holomorph). Powdery mildew genera are now grouped into five tribes, and some genera have been added or merged. The chart below shows the tribes and some representative genera of each; the previous teleomorphic names (and less commonly used anamorphic names) are given to aid in reference to the older literature. A major distinction for identification is whether conidia are produced in chains or singly. However, this distinction can be difficult to observe, and in some genera, particularly in the Erysipheae, conidia that are produced singly can "stick together" to form pseudochains, which are not true chains.
conidiophore producing single conidium. conidiophore producing conidia in true chain. conidiophore and pseudochain.
Other characteristics that aid in classification are the location of mycelium (epiphytic or endophytic) and host specificity. In addition, the presence of one or several asci in each chasmothecium can also be useful for identification. From a practical perspective, the morphology of chasmothecium appendages remains important as a connection with the older descriptions and references concerned with powdery mildew diseases.
Powdery mildews are polycyclic diseases that can impair photosynthesis, stunt growth, and increase the rate of senescence of host tissue. The diseases they cause may be slight or, in some situations, if left untreated, they may result in severe economic losses on crops such as apples, grapes, cucurbits, and cereals.
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Fresh and dried plant materials with powdery mildew signs Clear scotch tape Dissecting needles/ single-edge razor blades Microscope slides Coverslips
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PROCEDURES
Asexual stage
With a dissecting microscope, examine the surface of a diseased leaf. Look for the presence of mycelium on the leaf surface (epiphytic growth). Genera that are partially or completely endophytic will show reduced mycelium on the surface of the leaf.
Observe the leaf surface for conidia and conidiophores produced on the plant surface by epiphytic hyphae, or emerging through stomata from endophytic hyphae. Folding a section of the leaf may allow these structures to be more easily observed in profile along the crease.
Using a piece of clear tape (smaller than the microscope slide), hold one end of the tape and lightly smooth the rest of the tape (sticky side down) over the conidia and conidiophores. Place the tape, sticky side down, on a drop of water on the microscope slide. Observe with a compound microscope. Attempt to locate an intact conidiophore with conidia, and determine if the conidia are borne on the conidiophore singly or in chains.
Sexual stage
Examine fresh or dried leaves using a dissecting microscope for small black spherical structures (chasmothecia). Remove several with scotch tape (as above) or with a moistened dissecting needle or razor blade, place them in a drop of water on a microscope slide, and add a coverslip if necessary. If the slide is placed over a white sheet of paper, it is possible to see if you have successfully moved some of the (black) chasmothecia to the drop of water on the slide.
Examine the chasmothecium with a compound microscope. Using the descriptions in the key below, determine the type of appendages present on the surface of the fruiting body. After observing the appendages, press gently on the coverslip or tape with the blunt end of a dissecting needle to break open the fruiting body and allow the asci to be released. Immediately examine microscopically to determine if one or several asci are contained in each chasmothecium.
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OBSERVATIONS
Diagram the conidiophores and conidia seen on the diseased leaf.
In the table below, record the location of conidiophores, the type of conidia formation, the number of asci per chasmothecium, and a description of the appendages found on the chasmothecium. Using this information, determine the pathogen genus for each powdery mildew.
Plant host
Conidiophores (arising from epiphytic hyphae or emerging through stomata)
Conidia formation (singly, or in chains)
# of asci per chasmothecium (one or several)
